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ABSTRACTED-PUB-NO: JP2001 161854A 
BASIC-ABSTRACT: 

NOVELTY - Method for treating dioxin, comprising spraying over dioxin or its 
intermediate aqueous solution containing Si02, AI203, Fe203, Ti02, CaO, 
MgO, 

Na20, K20, MnO and phosphorus, selenium, and some other elements. 

DETAILED 'DESCRIPTION - Method for treating dioxin, comprising spraying 

over 

dioxin or its intermediate aqueous solution containing 60 to 75 wt % of Si02,8 
-20 wt % of AI203, 1 - 5 wt % of Fe203, 0.1 - 1 wt % of Ti02, 2 - 4 wt % of 
CaO, 1 - 3 wt % of MgO, 3 to 5 wt % of Na20, 2 - 3 wt % of K20, 0.01 -1 wt % 
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of 

MnO and aiso phosphorus, seienium, germanium, zinc, copper, cobalt, nickel, 
molybdenum, lithium, vanadium, tungsten, barium and rubidium, the solution 
showing 80 % or more radiation rate at IR range of 4 to 24 micrometers. An 
INDEPENDENT CLAIM is also Included for furnace for conducting the above 
treatment. 

USE - Useful for treating dioxin. 
CHOSEN-DRAWING: Dwg.0/7 

TITLE-TERMS: METHOD TREAT DIOXIN COMPRISE SPRAY AQUEOUS 
SOLUTION MINERAL POWDER 
COMPOSITION DIOXIN 

DERWENT-CLASS: E13J01 P35 P43 Q73 

CPI-CODES: E06-A03; E10-H04C; E11-Q02; J01-E02A1; 

CHEMICAL-CODES: 
Chemical Indexing M3 *01* 
Fragmentation Code 

G001 G002 G003 G010G011 G012 G013 G014 G015 G016 
G017 G018 G020 G021 G022 G023 G024 G029 G030 G033 
G034 G035 G036 G037 G038 G039 G040 G050 G100 G21 1 
G553 G563 H6 H600 H607 H608 H609 H641 H642 H643 
H661 H662 H663 H681 H682 H683 H684 H685 H686 H689 
H721 H730 M210M211 M212 M213 M214 M215 M216 M220 
M221 M222 M223 M224 M225 M226 M231 M232 M233 M250 
M280 M281 M311 M312 M313 M314 M315 M316 M320 M321 
M331 M332 M333 M334 M340 M342 M343 M344 M363 M391 
M414 M415 M416 M424 M510 M520 M530 M531 M540 M541 
M620 M740 M750 M905 N163 Q431 Q437 Q438 Q439 
Specfic Compounds 
AOJOPK AOJOPX 

Chemical Indexing M3 *02* 

Fragmeritation Code 

□023 D029 D230 H6 H602 H609 H643 M280 M320 M412 
M424 M51 1 M520 M530 M540 M740 M750 M904 M905 N163 
Q431 Q437 Q438 Q439 
Ring Index 
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[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the approach of processing dioxin. Furthermore, this 
invention relates to the equipment which purifies the equipment which avoids generating of dioxin, tlie 
combustion ashes polluted by the list by dioxin, soil, etc. 
[0002] 

[Description of the Prior Art] In recent years, the environmental pollution by dioxin is serious and 
development of a means to control generating of dioxin, and a means to purify the environment polluted 
by dioxin serves as pressing need. On the other hand, the invention-in-this-application person is doing 
patent application of the mineral powder constituent which has a different presentation from the 
conventional mineral powder constituent (Japanese Patent Application No. No. 331449 [ 1 1 to ]). It 
turns out that this mineral powder constituent prevents generating of dioxin, and that dioxin is 
decomposed into a list. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention makes it a teclinical problem to offer the 
technique of processing dioxin using the above-mentioned mineral powder constituent. Moreover, this 
invention makes it a technical problem to offer the incinerator which prevents emission of the exhaust 
gas containing dioxin. Moreover, this invention makes it a technical problem to offer the contamination 
processor for processing liquid contaminations, such as solid-state contaminations, such as soil 
containing dioxin, and wastewater. 
[0004] 

[Means for Solving the Problem] The invention-in-this-application person found out that it was solvable 

by using the water solution of the below-mentioned mineral powder constituent, as a result of repeating 
examination variously that the above-mentioned technical problem should be solved. The water solution 
of this mineral powder constituent can process this by being mixed with dioxin or dioxin intermediate 
field. Although not limited, when, processing the soil and incinerated ash which were polluted for 
example, after it sprays especially the art of the dioxin of this invention in ordinary temperature or it 
carries out stirring mixing mechanically, it decomposes dioxin efficiently by carrying out fixed period 
neglect. Moreover, in case trash is incinerated, it prevents that the exhaust gas containing dioxin is 
emitted into atmospheric air by adding the mineral powder constituent of this invention to a furnace 
room. In addition, the processing which prevents generating of dioxin, and the processing which 
promotes decomposition of dioxin are included in processing in this invention. 
[0005] Next, the concrete configuration of the mineral powder constituent used in this invention is 
explained. The mineral powder constituent of this invention 60 - 75% of the weight of Si02, and 8 - 
20% of the weight of aluminum 203, 1 - 5% of the weight of Fe 203, 0.1 - 1% of thevvei o lit of Ti02 . 2 

- 4% of the weight of CaO, It consists of the mineral which contains 1 - 3% of the weight of M gO, Na[ 3 

- 5% of the weight of ]2 O, K[ 2 - 3% of the weight of ]2 O, and O.OI - 1% of the weight of MnO as a 
principal component. Furthermore, in the 4~24-micrometer infrared wavelength field, it has 80% or more 
of emissivity including Lynn, a selenium, germanium, zinc, copper, cobalt, nickel, molybdenum, a 
lithium, vanadium, a tungsten, barium, and a rubidium. 

[0006] That* is, the mineral powder constituent by this invention is the mixture of the mineral which 
consists of 22 kinds of elements which use a natural mineral as a raw material. Especially the mineral 
powder constituent of this invention is Si02 as the principal component. 68.9 % of the weight and 
aluminum 203 14.0 % of the weight and Fe 203 3.31 % of the weight and Ti02 When Na2 0 is 
included for MgO and MnO is included [ CaO ] for K2 O 0.04% of the weight 2.53% of the weight 
4.06% of the weight 1.87% of the weight 2.56% of the weight 0.44% of the weight, it is useful to 
especially processing of dioxin. In addition, since the mineral powder constituent solution of this 
invention does not contain arsenic, lead, chromium, or cadmium, there is no possibility ol polluting an 
environment. 
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[0007] The above-mentioned mineral powder constituent is prepared considering a natural mineral as a 
raw material. Especially the preparation approach of the mineral powder constituent of this invention is 
prepared by grinding an ore with a grinding mill, for example, although not limited. Although especially 
the magnitude of a particle is not limited, either, 300 micrometers or less of 200 micrometers or less of 
particle size are^JILlQOinicrome^^ optimal still more preferably preferably 1mm or less. In 
addition, when the component presentation of an ore powder constituent separates from the range of this 
invention depending on the place of production of an ore, the presentation of the mineral powder 
constituent obtained must be adjusted by mixing two or more ores or adding a commercial mineral. It is 
for obtaining the mineral powder constituent of this invention which has the predetermined property 
mentioned later. 

[0008] The mineral powder constituent of this invention is used with various gestalten. Although the 
miner-al powder constituent of this invention may be used with powder, it may be used with the gestalt 
of a water solution. When used as a water solution, the suitable concentration of the mineral powder 
constituent of this invention in a water solution is 0.02 - 0.05 % of the weight the optimal fbrther O.OI to 
0.3% of the weight 0.001 to 3% of the weight. 

[0009] The above-mentioned mineral powder constituent has the operation which decomposes dioxin 
(chloro dibenzo-p-dioxin). Moreover, the above-mentioned mineral powder constituent acts on dioxin 
intermediate field, and checks generation of dioxin. Now, the above-mentioned property over the dioxin 
of the mineral powder constituent of this invention is not specifically clear in by what kind of device it is 
cairied out. However, it is thought that it promotes decomposition of dioxin while the various properties 
of the following ** which it has are accompanied by the above-mentioned mineral powder constituent 
and it controls generating of dioxin. 

[0010] Although the mineral powder constituent of far-infrared this invention emits far infrared rays like 
the conventional mineral, the radiant quantities have increased remarkably as compared with the 
conventional mineral, and are considered to be utilit>- by control of generating of dioxin, and 
decomposition of dioxin. Drawing . 1 a is drawing showing the emissivity to the wavelength of the 
mineral powder constituent of this invention. In addition, FT-IR (Fouriler transform infrared 
spectroscopy) was used for this emissivity, and it measured it by E500 (exclusive measuring instrument 
of far-infrared radiation of an ordinary temperature region) of JEOL Co., Ltd. After measuring 
********-ed 200 times for every wavelength with ideal blackbody and computing the average using the 
approach of specifically catching continuously the far infrared rays (energy) emitted from a sample with 
a camera in 25oC and 48 oC, the emissivity to the value of ideal blackbody was computed. Drawing 1 is 
illustrating the difference of the emissivity of the ideal blackbody in each wavelength, and a sample. 
Moreover, similarly, draw ing 1 b is measured to a tourmaline stone, drawing 2 c is measured to the 
Hanaoka granite, and drawine 2 d is measured to a ceramic 4-24 microns, especially drawing 1 a 
especially con-esponding to die mineral powder constituent water solution of this invention is the point 
that the emissivity in a 8-12-micron wavelength field is especially 90% or more 80% or more, and is 
notably different from drawing 1 b, drawing 2 c, and dra\ving,2 d so that clearly from this dravying 1 a, 
drawing 1 b, drawing 2 c, and d,ravying.2 d. Emissivity [ in / 4-24 microns / in especially the mineral 
powder^constituent especially of this invention / a 8-12-micron wavelength field ] is especially 90% or 
more 80% or more. 

[00 1 1 ] The mineral powder constituent of natural magnetic-susceptibility this invention has the natural 
magnetic susceptibility (natural residual magnetization (SI common use magnetization intensity)) of 10- 

4-10-5T. 

[0012] It is chefked that tlie mineral powder constituent solution of OH radical above generates OH 
radical by the next ESR measurement. While generation of this OH radical controls generating of 

dioxin. it is thought that it is useful to decomposition of dioxin. In addition. ESR measurement was 
performed by the spin trap method. This ESR measurement used RE2X by JEOL Co., Ltd., and added 
and measured DMPO (5 and 5-dimethyl-l-pyrroline-l -oxide) as a radical additive in the water solution 
( 1 00 ppm or 1 000 ppm) of the above-mentioned mineral powder constituent. The result is shown in 
drawinii . Four characteristic peaks of DMPO-OH were checked and it was checked that OH radical 
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has occurred continuously. 

[001 3] pH is adjusted when the mineral powder constituent solution of pH above adjusts dilution. 
Although especially pH of the mineral powder constituent of this invention is not limited, it is 3-7 
preferably. In addition, the next table shows the relation between the dilution concentration of the 
mineral powder constituent solution of this invention, and pH. 
[0014] 

Concentration of a mineral powder constituent solution (ppm) pH. 100 6.3 1. 200 5.34. 500 3.66. 1000 
3.10 [0015] 

[Embodiment of the Invention] Next, this invention is further explained to a detail based on an example. 
In each following example, the water solution of the mineral powder constituent prepared as follows was 
used. First, the 1kg mineral powder ground by the di ameter of 10 micro nsor less was added to the water 
of about 30001. 25 oC, and was stirred violently. 0:0537% ofthe weight^ the mineral powder 
constituent water solution {XI 00 mineral group solution) which has the presentation indicated to Table 1 
by this was obtained. 
[0016] 
[Table 1] 
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[0017] First example drawing 4 shows the incinerator by the first example of this invention. This 
incinerator has the chimney stack 3 extended from the above-mentioned furnace room 2, in order to emit 
the exhaust gas which occurs at the time of the furnace room 2 for incinerating trash, and incineration of 
trash. Moreover, the cooling system 4 for quenching the hot exhaust gas which occurred in the furnace 
room 2 is formed in the interior of a chimney stack 3. the water tank 5 with which this cooling system 4 
stores water in cooling water, and an end 6 ~ a water tank - it is - the other end 7 - tlie middle of a 
chimney stack - the shell 8 comiected near and a shell ~ on the way - it consists of the pump 9 which is 
boiled and formed and pumps up the cooling water of a water tank, and the injection nozzle 1 0 which 
turns and emits cooling water to exhaust gas. The cyclic use of v/aste water of the coolant of this cooling 
system 4 is carried out. namely, the middle of a chimney stack 3 the cooling water by which spraying 
emission was carried out from the neighborhood falls cooling exhaust gas, and returns to a water tank 5 
again. After carrying out the fixed period cyclic use of waste water of the cooling water of this water 
tank, it is discharged from an exhaust port, and after purification processing is carried out if needed, it is 
discarded. 

[0018] moreover, the incinerator 1 by the first example of the above - the middle of this cistern to a 
container 1 1 and the chimney stack 3 - the shell 12 prolonged near and a shell ~ on the way - it has the 
feeder 1 5 which consists of the pump 13 boiled and formed and an injection nozzle 14. The jet nozzle 14 
of the feeder of this example is attached above the jet nozzle 10 of the above-mentioned cooling system 
4, In the container of this feeder, the water solution 16 of the mineral powder constituent of point ** 
.stores liquid. 

[0019] It had prevented generating of dioxin by quenching exhaust gas while carrying out continuous 
duty of the con\-entional incinerator in the elevated temperature, but when cooling exhaust gas. it had to 
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pass through the dangerous temperature region which generates dioxin inevitably. Therefore, the 
conventional incinerator had a possibility of generating dioxin, when exhaust gas temperature was set to 

500 - 800 oC (especially 500 - 700 oC). 

[0020] On the other hand, if the water solution of the mineral powder constituent which was sprayed 
into the chimney stack according to this invention is set to 200 or more (especially 200 oC - 600 oC) 
oCs, it will be in a firing condition. And this hicorporates the exhaust gas in the dangerous temperature 
region which may generate dioxin. At this time, it can prevent that the exhaust gas with which the 
sodium salt especially contained in the water solution of the mineral powder constituent of this invention 
combines with die OKIN or a dioxin precursor, disassembles dioxin or a dioxin precursor, and contains 
dioxin is emitted from a chimney stack. 

[0021] This water solution may be supplied to the dangerous temperature region which dioxin may 
generate by necessarily not being sprayed from the spraying nozzle prepared in around the middle of a 
chimney stack, for example, dropping the water solution of the shape of the shape of a fog, and a bubble 
from near the upper limit section of a chimney stack. 

[0022] Although dioxin concentration was measured by the general measuring method, existence of 
dioxin was not checked in the exhaust gas emitted from the incinerator equipped with the feeder by tliis 
invention. 

[0023] In addition, since the water solution of the mineral powder constituent of a firing condition 
incorporates the exhaust gas containing dioxin or its precursor and controls generating of dioxin 
efficiently, this invention is especially useful as a soludon when a dioxin problem like comparatively 
small incineration works, such as a minor city, is serious. 

[0024] Second example drawing 5 shows the processor 21 of the contamination containing the dioxin by 
the second example of this invention. The processor by this second example is suitable for mainly 
processing solids, slurries, etc., such as soil and incinerated ash. This contamination processor 21 is 
equipped with the chamber 24 for processing the contamination which has an inlet port 22 and an outlet 
23, the hopper 25 attached in the inlet port 22 in order to supply a contamination to this chamber, and 
the agitator 26 for stirring the contamination supplied in the chamber 24. The above-mentioned agitator 
26 consists of the conveyor 27 made to turn and move a contamination to an outlet 23 from an inlet port 
22, and the blade 28 for stirring the contamination on a conveyor. Tlierefore, the contamination supplied 
in the chamber moves towards tlie outlet of a chamber, stirring. 

[0025] Moreover, this chamber 24 has the shell 33 extended by the chamber from the container in order 
to supply in a chamber the container 3 1 for storing the water solution of a mineral powder constituent, 
and the water solution 32 of the mineral powder constituent stored in this container 31, and the pump 34 
formed in the middle of the shell in order to supply the water solution of a mineral powder constituent in 
a chamber. 

[0026] The case where incinerated ash is processed for the operation of the above-mentioned 

contamination processor is mentioned as an example, and is explained. In addition, the dioxin of about 
10 ng-TEQ/g was contained in this incinerated ash before processing, about 50kg incinerated ash is 
supplied to a chamber from measure and a hopper. And the water solution of the above-mentioned 
mineral powder constituent is sprayed into a chamber at the speed of about 1 i./m, and it mixes with 
incinerated ash. Although especially the mixed ratio of the water solution of a mineral powder 
constituent and incinerated ash is not limited, the water solution of 0.01-10, and also the mineral powder 
constituent of 0.1-5 is supplied in a chamber, for example to incinerated ash 100. In addition, the water 
solution which was supplied superfluously and dripped under the conveyor is discharged from opening 
prepared in the lower part of a container. 

[0027] In addition, although not limited, since especially the dimension of each part of the 
contamination processor of this invention etc. fully needs to be stirred, when a lot of contaminations are 
supplied in a container as compared with the dimension of a container, a water solution and a 
contamination need to carry out blocking an outlet temporarily etc., and it fully needs to carry out 

stirring mixing with incinerated ash and a water solution. 

[0028] As mentioned above, the incinerated ash mixed with the water solution within the chamber is 
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discharged from an outlet 23. The incinerated ash after the discharged processing is left for about one 
year as it is. In the incinerated ash after neglect, although the content of dioxin was measured by the 

same measuring method as processing before, dioxin was not detected at all. 

[0029] In addition, the above-mentioned contamination processor 21 can also process the soil polluted 
by not only incinerated ash but dioxin. 

[0030] Third example drawing 6 a is drawing of longitudinal section of the contamination processor 41 
by the third example of this invention, and drawing 6 b is a cross-sectional view in the A-A line of 
drawing 6 a. The contamination processor by this third example is suitable for processing the polluted 
water polluted with dioxin. This contamination processor is equipped with the chamber 42 for 
processing the polluted water which has an inlet port 43 and an outlet 44, and the agitator 45 for stirring 
the polluted water supplied in this chamber, the blade 46 of two or more sheets by which the above- 
mentioned agitator 45 has been arranged spirally moves toward an outlet 44, while the polluted water 
guided in the chamber 42 from the attachment **** cage and the inlet port 43 on the shaft 48 connected 
to the rotary 47 is violently stirred in a chamber. 

[0031 ] Furthermore, the container 52 for this polluted water processor 41 to store the water solution 51 
of a mineral powder constituent. The shell 54 extended by the chamber 42 from the container 52 in order 
to supply in a chamber the water solution of the mineral powder constituent stored in this container, In 
order to supply the water solution of a mineral powder constituent in a chamber, it has the pump 55 
formed in the middle of the shell, and the water solution of a mineral powder constituent is continuously 
poured in into a chamber. And the water solution of the mineral powder constituent poured in into 
TEYAMBA is mixed with polluted water. 

[0032] Next, an example of the operation of the above-mentioned polluted water processor 41 is shown. 
As polluted water, the water of the lake near the space destroying by fire was used. In this water, it is 
0.005 ng-TEQ/Nm3. Dioxin was contained. With the above-mentioned processor, the water solution of a 
mineral powder constituent is 11. in rate per It ofpolluted water, and addition mixing was carried out. 
The processed polluted water is left for about one month. The content of dioxin was measured by the 
same measuring method as processing before to the polluted water after neglect. At this time, dioxin was 
not detected at all, 

[0033] Fourtli example drawing 7 is the soiLE rocessor 61 by the third example of this invention. This 
soil processor consists of the container 62 for storing the water solution 63 of a mineral powder 

constituent, and the hose 65 equipped with the pump 64. It has the injection nozzle 66 for spraying a 
water solution 63 at the tip of this hose. The soil processor 61 by this third example has come to be able 
to carry out direct spraying of the water solution of a mineral powder constituent at the soil polluted by 
dioxin, as shown in drawijlgJZ a. Moreover, as shown in drawing 7 b, into the soil polluted by dioxin, 
this soil processor 61 inserts an injection nozzle, and can pour in now the water solution of a mineral 
powder constituent into soil. Existence of dioxin was not able to be checked, although it was processed 
by the processor of this invention and soil measured dioxin concentration about one year after using the 
general measuring metliod. 



[Translation done.] 
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